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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
that develops less degradation in withstand voltage due to the 
concentration of electric fields when electrode wiring is formed, 
and that enables enhancement of withstand voltage. 
SOLUTION: A semiconductor layer 3 is formed on a 
semiconductor substrate 1 with an insulating layer 2 in- 
between, and a drain region 4 and a well region 5 distant from 
each other are formed in the semiconductor layer 3 with a 
source region 6 formed in the well region 5. An insulating gate 7 
is formed on the well region 5 with an insulating film 8 in- 
between, and a drain electrode 41 is formed on the drain region 
4. An insulating region 1 3 so thick as to reach the insulating 
layer 2, is formed around the lower part of a drain electrode 
wiring 41a electrically connected with the drain electrode, and 
the source region 6 and the well region 5 are cut off from each 
other by the insulating region. 
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JEN: * *x€> r i ± o T 5 o ^ hM»EE#5|6jJb1- 

30 5) „ 

[0 0 4 0] (Htb^ffi9) 
Hi 5 (a) II*H»ffiroLDMOSFETtD2pBi 

mi 5 (b) icil 5 (a) COX-X' WrWm&, 
mi 5 (c) tcmi5 (a) COY-Y' Wfffim^T^o 
*LDMOSFETcog^:1S^I4||Jgff^8 tBSI^DT 

e t r a c k MWSDWM&fot B&fii£{C/£5 «t 9 

kw vmiiiBiii4 1 a ^M^nt^ 

40 «IC, *fe«;ffl^l 3fcSf^©ftS^»t*— ^-^yT'-T 

[0 0 4 1] tr^f, ^te»i8(DLDMOSFET 
T*(i, ^^S3c03E^BIc*3^T^^yi^g*S5 iriteiS: 

Wt^S^g (^v->-y^*) irlfe»m«l3tcO 

*-*-fl£t>«fli:fc5fc«>l=, l 3 t 

3 iO#ffico«#^i|£^g3i^j:i3 tii5< /.ct)^ ico 

[0 0 4 2] rttlcMb, ^LDMOSFETTIl ^ 
50 mttm 3©±tffirtlCfc^t!>i/l^Si5 ttei^«^l 



( 7 ) 

13 

3 1 a^-rns.^m.n t^y. r <on^x<Dm^m 

^ffilgc l 3 k ¥-m&m 3 £ ©*fl5-C©*JMfcfj8S«ft 

iottcs 3 tmnnnm+icw o mi£&T 

ffitti 3 bORM'onnM'P \c£ "9£C5»BE(ST£«] 

[0043] mmm i o > 

HI 6 (a) \Z.*Mffifcm(r> L PMC SFE TcoySEi 10 
Sr, IHl 6 (b) ICE116 (a) CX-X' WffiHISr, 
1116 (c) 1-1116 (a) COY-Y' ffimmZ^-t* 
* L DMO S F E T©S*l^l±i»i 1 £B§|5]Ct? 

;ttf, 5 urn) s<-7>yZf-fZ&0iCM&£tl 

[0 0 4 4] Z.<Dtilb, *LDMOSFETm 

/H6S&g:y- hcoy^f — /w K7°v— h^M&K: J; of, J; 20 
>9^& < ]»-y-^<0#7 L >->'-yyi-^te^:tH^l 3(*)t?3i 

'^-hflStttl^ KK>tfifi«4lBtJ:5 

mwMtpht&mmmi 3^T-^csfc«>, B^t*** 

9K*:Ji3rtJ:9'bJSi<, $ «blciME<7?r6]_h>Ci?T-# 5 (0)J 
iE*S500#^hgt©LDMOSFET(Oi 
£\ «6»y- h 7 &ffttiMH£ 131:5m m@&2itt9:$*i 
5i t{c±o-C5 0^/WhS*WBE7iS[Bl±i-5) . 

[0045] (.mmmm 1 1 ) 

mi 7 (a) Id^jgitsTfcfjcO L DMO S F E TCO¥BH] 30 

ini7 (b) tciai7 (a) cx-x' mmm*. 

017 (c) icmi7 (a) COY-Y' »rHia£r:5H% 
*L DMO S F ET©S*M«HM?i 1 0 £B&|5]C 
t?ife<?, %<D<&WLk-rZ>bZ.?>^ ffiii«13«!ra 
c e t r a c k ^COBJUgB^i: B&MKftS «fc 0 KM 
f&Ztl. t<0±iZ vmHId^4 1 a *J»j*5*fC 

^•sr ticfcSo f&Mf— h 7 etmt&tem i o 

[0 0 4 6] £T% USS^fl 1 0 CO L DMO SFE 40 
TT-ti, *i(t:l 3 ©itIIC*J^t 5 k1& 

HtR«13to4tA«i«fi*i:ft9. **/w«!jt5A» 

coftl-ftSfctkfcirft.Sfca&t;:, feftffitt l 3 £ 

S3 £(D*ffi©«*a*iMMWB3rtJ:«J < ^ »9 . r 

[0 0 4 7] ~tb(-*f *LDMOS F ETt?li, ¥ 

mttm 3 (D±mm^c^x v 5 £ 1 
3 k^tiir^mtmm.fkk^'o. r. 

lif»*i3f»lCS#Ml:l6§L< 45. ^co&m, 50 
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J&tRftUg 1 3 &¥&ftS 3 i ©*B-e©***t>*sttSi 
cot?, K M vfl;Hia^ 4 l a co^^w-y/Kc 
±oT4C5 #i»*S 3 i*)S$co®#il * 5 WflE{&T 
Sriwik 9 © i: i: tit-, i pisM 1 -jS 3 <#i£ifcw&') 
ffl*Sfil 3 ico#Ecom#«*t-<fc9£C5WEEffiT£«l 
*Ji-5 w k ^T*# 6 t.cOT-*>-5„ 
[0 0 4 8] 

[3BW0>3b*] »#9Ci«>J6WH:, *»fttB©£*ffij»» 

bflfriE^^corta5jc^$nfciffe«:®«jisy-^ffl 
mi'tiifzb' m ^mmm k o^MM^ihrnM k m v 
ffiJttaa^-ciffi tgj?^ km ytsictswic^i^ti, 

cot?, K M ^«Sia*T©^*{*»K:«4l6»*«tf» 
fig^ixTV^ar tlciot KM >-mffiia^co7K^v-> 
-y A-ri* ¥^ffcJl co jK-t >■ V -y sistoftlfi % sl-t d k a 5 & 
< , KM vME£g>lftti£ J: 5WBE©<ST**|i*Ji- 

[0 0 4 9] ffl*Jjl2C03g^fi, 1***1 co^Wt-feV 

«S:^^TmffSKMv®«co^fflSrHtf i 
ft-CV^cot?, K M >-*«2IST(-*6^y- 

co^#{-J:?,^^/u^i£^T*com^^^et/«c< 4 
[0 0 5 0] fit** 3 C03§RJI4, fi**2.CO^B^(C*3^ 
iitfiBiSg ^ <fel»« j: CO |H co ¥m&m P*S t?3^feT' ZZfrb. 

y_-x&mw.tiL&temic?-s.*- Kt?#, *fc, ku 

[0 0 5 1] IS** 4 COfgPJte, fi*3 S2X(Afj*Jg3 

- Nt?J_5fc_t_idc^_KM ^««E WT^i]fe»««tc 
[0 0 5 2] IS*JS5co|gBJ(4, it6^S±fC^fig$nfc 

tzmi&mBvy-xmi&k, mmy—^mmk mm k 

ffi«±lc?Krit$ixfc KM^iic. Bufay-^«H«± 
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tfit&fSLZti* Bute h'K ^ttffitettftftKiaaftSftfc K 

w >-mmum-Ammmmmm± t mmmmm± t mm 

[0 0 5 3] Ii»#JS 6 (D5i§l?t!t4 , $fe^±(^fife^tbfc 

tcijgr.ii ltm £ jxfc^ 2 agg^c? » ^jummR^ 1 

WLt&ffiztc^m&mmcDm&ijmxib^x. mmm* 
i-^*^ as ^ &mm7£mffixj&f$.£i%±7 * b 30 

s^-rs^ tzft-mt-rzhnxh*). mmmmx-izm 
[Hi] (a) li^iSff^i ^^i-¥ffiH-c*fct), 

(b) (4 (a) CDX-X' SgrBl, (c) fcfc (a) ©Y 40 

-y' wimmx-hZo 

[12] (a) li[^±0^gPA©/Kx W-y/u^, 
(b) &m±<D^&B(D7$ ; r^^\/\sftm<?>WLWmx&> 

So 

[13] (a) li^JS^Si2?;^i-5pBia-Cfc'5. 
(b) 14 (a) (DX-X' $tB1, (c) (4 (a) COY 

-y' mmmx'hz>o 

[@4] (a) (i*JS^flg3^*i-¥SlllT-fc«?, 
(b) 14 (a) CDX-X' BfrBl, (c) 14 (a) CDY 
-Y' iSrBlt-fcSo 50 
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[ins] n±.(o^K(D^yiy^,v^(r>m.mmx'»> 

So 

iBoi (a) ii^i£^4i-^i-^S!2!-c** ; | ? . 

(b) 14 (a) OX-X' mmm. (c) 14 (a) (DY 
-Y' &rBlT-$>S. 

[17] (a) l4*Sfe®ffi5^^i-¥E[HT'fc'!). 

(b) 14 (a) (OX-X' BtBI, (c) (4 (a) ©Y 
- Y' IfrBlT-fcSo 

[18] (a) (4l^±WS§CA(07}f^>i/-v/U^, 

(b) (4l^±C0^gBB<O^^V->-y>'U^K>f5i^E]r'fc 
So 

[19] (a) i4HJS^ffi6€:^i-5pffillir-fc?), 
(b) 14 (a) (DX-X' BftBl, (c) (4 (a) (DY 
- Y' tgrBlT-ifcSo 

[no] (a) nmmmm7(D^m^m:<DW-mmx' 

fc>9, (b) J4 (a) CDX-X' BrBHU (c) (4 

(a) ©Y-Y' UrBlT-fcSo 

[Hi] m±.(OgUA<D#:±mX'3bZ> 0 

[112] (a) (4l^_h(D«)t(^ffl-r-5 7^ h-v^i? 
cDEftfJfllT-fc'?, (b) 14 (a) cDggBDCDfc£*:l-C*fc 

So 

[113] ( a ) (4hjs^ 8 zm-rw-wmx-ib <9 . 

(b) (4 (a) (DX-X' Brffil, (c) f4 (a) (73Y 

- Y' iliffcSo 
[114] (a) (4l^±(Dgg|5A(7)/K^V->-Y/U^, 
(b) (4I^J;(Dil^B(D/f?7 i V->-Y/U^(©UiBJir*fc 

So 

[115] ( a ) teMMMM 9 ^tfEiffe 9 , 
(b) (4 (a) CDX-X' NfffiBL (c) f4 (a) ©Y 
-Y' ^rffilT'fcSo 

[116] ( a ) temnmm 1 0 sr^-rqzBi-efc •? , 

(b) (4 (a) COX — X* $rBl, (c) (4 (a) (DY 
-Y' fgrBlT'fcSo 

[H7] ( a ) temmm 1 1 z^^-mmx-h <o , 

(b) (4 (a) CDX-X' RffBBL (c) 14 (a) CD Y 

- Y' WBl-CfeSo 
[118] (a) teV£&m$:^¥-mmX'&><9 . (b) 

14 (a) CDX-X' WfBBL (c) 14 (a) CDY-Y' 

WtBlT'fcSo 
111 9] fmcD^^J^^-rSlB&^BlT-fcSo 
[El 2 0] SiJcD%*0iJ^^-r«tB&¥Bl-C*foS„ 
[12 1] 1 1 8(-*5ltS^ACD/K^V->^/U^CD 

mmmx'&z> a 
m%-(Dmw) 
1 

2 mm 
3 

5 ?7x-j\^® 

6 y-*fWS 
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7 h 

8 mmm 

1 9. 3£^4>&fc6g*£ 
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4$lf H 3 2 0 1 7 1 9^ 
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ftpfm 3 2 0 1 7 1 9^ 



[139] [12121] 
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fSfFS? 3 2 0 1 7 1 9^ 
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[Hi 5] 




( 13 ) 



&&f(S 3 2 0 1 7 1 9^ 
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